Qy-excitation resonance Raman scattering from the special pair in Rhodobacter sphaeroides reaction centers. Implications for primary charge separation.
Qy-excitation resonance Raman (RR) spectra are reported for reaction centers (RCs) from Rhodobacter sphaeroides 2.4.1. The RR spectra were acquired for both chemically reduced and oxidized RCs at 25 and 201 K by using a variety of excitation wavelengths in the range 800-920 nm. This range spans the Qy absorption bands of the special pair (P) and the accessory bacteriochlorophylls (BChls). The RR studies indicate that both P and the accessory BChls exhibit rich RR spectra in the 30-1800-cm-1 region. For both types of pigments, at least 20 bands are observed in the 30-750-cm-1 range. Although the frequencies of the modes of P and the accessory BChls are different, it is possible to make one-to-one correlations of the bands observed for the two types of pigments. This result suggests that the vibronically active low-frequency modes of P are derived from monomer-like vibrations (although they may be coupled monomer-like modes) rather than being vibrations resulting from the additional degrees of freedom present in the dimer. A plausible set of vibrational assignments for the low-frequency modes of both P and the accessory BChls is proposed on the basis of a semiempirical normal coordinate calculation. Comparison of the RR intensities of the low-frequency modes of P with those of the analogous modes of the accessory BChls indicates that the intensities of the modes of the former pigments are considerably larger than those of the latter. Collectively, the spectral data indicate that a large number of low-frequency modes of P are strongly coupled to the Qy electronic transition.(ABSTRACT TRUNCATED AT 250 WORDS)